Quiz 2 Solutions

I &) Consider the Transformotion T(2): D2+ 4
acting 0N the punctured Compiex plore

C - ‘Z'D}. Find ol fixed points of this
Tronsformation.

* A fixed point for oo transformotion £ 1s o
solution To the equotion F(2)=2.
4 =
52+~ 2

42 «F -
Hz*+4 =0
4 (2%2+1) =0
2%+l =0 this Vios 2 sdutions

2" =-|
’ - - becavse (it = 3% = -\
| 2= bl ond (~LY* = (-t)y*. it= |-zl

|+

b) Prove thot the tronstormation T Presenves

the veal axis. (ie, if RC C denotes the reol
0xis, Prove that f(r)=R).

- The set R consists oxc ol compiex nombvers
S oueh that Y is o rea)l vumbey :

R= §x+0iec€: X RS



We cannot simply soy, F(R)= SR + 4
~ This is not troe! R

- We need to Pprove:
| F(RY= S 2eC€: 31xXeER st 2-F()3
* This is Tthe vonge or \woge (F).

Let x € R then F(X)= 5x + H# |
' —_— e
¥ Usmg on ovbitrory real Number X + O

By closure of the real numbers, S is veal,

! -:% Is reol . ThE\“e:fore,Thea)m 5)6“'% 1S real.

Since T(R) is read , F preserves the real oxis.
F(r) <R

©) Prove that twe tvonsformation £ does nof

Preserve The \ine = X.
P A R* «—— ¢
CRD) X +y i

éLsix—r,L\f: X)\féiR)x’-v\[E

—-%x«»i,x: X € R, X*Oz

To proof Sowmething 1S ot tvue,
We heed to Pprovide o Counterexample.



1f we cinoose X=Y =1 os an exomple,
Then 2z = )(+\’L= X+ X4 = [ +44.

(z= T2
F(lei)= s(1+i) ~ 4 - S5+5iL~ 4
\t u
fere we gee thof S+5i is on the \ire
Y=%; lhowever, we Whove something else
(:L\ being 0dded To 1t

itA

[+ N order 1o hove O veal deromivaion

Ceck] g5 4 4 . e — Muitipying by the conjugate

N

S+ SL 4 H-Hi
S

S5+5k + H-Hd
A-hta - |~ = (1)

S +5. 4 H-Hs

2

= 5454+ 2-224
= T 4 B4 Which s st on the line Y =X
becovse 3+ 7.



Consider an equilateval triangle T sitring n the
Complex plame €, Centered ol the orign. Wiite
down O\ the Tvonsformotions of the plane
Wwhich preserve the Triongle . (This meons

Find ol transformotions of the plone £
Which _sotis€ies  F(T) = T).

wWhot tronsformations
_____ _ send T 4o 1tself?

C

The transformotions of the plane need to be
iSometric. This jmeans they wwst be trarsiohons,
rototions | andfor reflections. However, i oue

tronsiate the plave, the trionge wort be centered
at the orign Onymove .

Idevﬁijj: The trorsformation Thot win evidently
Preserue the ‘h’io\\r\g\e 15 the identy troarsformotion.

Il a o g A
A T A
C | B -3

c
i

> Reflection: There are +wo different refleckions

that could be made fo preserue the ’momgle.'

W over the y-OXiS “ over o bisector



y Y
n» A ] s A
-~ Beflection over _ . N
» \l - XIS c | 3 e | c

s we con see, even though the plove wos reflected

over the \-oxis, the frionge vemoined witoct.

RC‘FleCT ion over bisecior A A A,’ ,
(‘F\X\\ng Point B) c —3 fA &
(Fn(mg Pont c) % :>_\/ﬁ

® Rofotion: we can rotafe “he Plane (about ﬂneoricasn) by
mottiples of [20°

()

¥ © P
| Why 1207

- Since e ‘hr\oma\e S equilatero),

L _ We Krow eadh angle s equal 1o (00°

Pownt B 15 Jocated at -20° from
+he orign (or ~Te).

Fotating Counter clockuoise | Pont B would be

Aing ‘o ?owﬁ A which 1S located of 4.
R(2)= ei.e% =5 R(e:vlb), 2

I order 4o find the owngle ot rototion from

B to A, we vuse the for that 4 e

= e .
‘ -1 , L T/2
Therefore, e ™. e o rust equaﬂ e”

—_J
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T‘/\ere‘?bve, The oma\e o{' votation 1S _'2_—;_:_ ovr \2D°.
We can also rotate by moultiples of 1207 like
240" or 307 However, rototing o Bloo"
Would st be the (dentty transformation.



